“ee Ho. Date eoted Activitie 

LAC baad 1 Revs #1 3~5=59 + 
Kame of Major Ganponent Part er Lovest Subassenbly Part No. & Model or Type 
Airplane Autopilot | | . 


Title of Proposals ,yroprioT CONTROL & RELIABILITY 
STATIN T bees 


Nature of Preposals : 
Lac Le rr_instrament an airplane at EAFB for the purpose of determining 
autopilot malfunctions and fixes for same, This program will involve approxi- . 


mately 10 flights spread over ); ~ 6 weeks, Included in the ); = 6 weeks is one 
STATINTI week required| fo calibrate and check their system previous to start of 


~ STATINT 


(cont. attached page) 


Reason for Proposal: . . 

In the past four years of flight operation| _|Autopilot has had inconsistent 
operating characteristics. The purpose of this study is to find ways and means 

of improving the autopilot stability and reliability. STATINTL 


ow We recanmended that the following be jointly investigated by ucf | 


(cont. on attached pages) 


Estimated Coet and Time Involved $20,000.00 - See Cost Recap on Page 2 
Additional Funding Req 


Retimated Cost for Kite or Parte 
Additional Funding wired None 


Items Affected by Proposals 6s 


Operating () Intex 0 Weight or 
Procedure changeability Weight & Bal. Equipment 


x) Maintenance § J) Service Q) Pilete WEa&xH ( O'Hanl C) Parte 
Procedure Life Handbeek Manuel Marna. Gateleg 


LAC : Project 
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Nature of Proposal. (cont.) 


LAC will have special Trim Servo control, mach amplifier, 
Te roll trim servo and engineer ready to start this test on 
about March 23. Coste of in-plant engineering reworking above mits are 
abeorbed by as product improvement. Only cost additional to flight 
test is ‘ield engineer services for test, 


Cuvepet-—0+-oradl -fLight-test aan -hours--and -ceste -wihl -not -inenease -a5 -& 
yeouL-sf -suaaing~those ~toote, 


Cost Estimate 
esipn coverage 2,500 
wy, 500 


Flight Test 


Total $20,000 


Authorization required but no additional funding, Present SP-1918 funding 
seems sufficient to cover these costs. Propose that cost be divided between 
Customers 1 and 2, 
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“Reeeedl for Proposal (cont.) 


ww a 
26 
36 


he 


All of the flight complaints and U.R. malfunctions. 


Availability of better quality components and/or better 
quality contrel. 


Inprovement of cLrouit stability characteristics to provide 
consistent serve outputs. . 


Flight tests as required to accomplish task. 


The pilots reported the following malfunctions: 


le 


PITCH: When the moch sensor ig not engaged, the pitch trim mnst 
be constantly adjusted. It is easier to fly the airplane mnually 
than to be continually readjusting the PITCH TRIM of the autopilot. 


Pilots estimate that pitch correction is required every 30 seconds, 
The autopilot ap ntly needs a better vertical reference since 
the airspeed vary 2 or 3 mots... 


ROLL: Airplane will not assum heading after a turn on auto- 
pliot withenut waiting 3 to 5 minutes. 


If the roll exis is trimmed by the pilot, in order to hasten 
recovery fran the turn, then the autopilot will be maladjusted 
5 minutes later. 


CALIBRATION:  Autopilcet varies from day to day and during a 
flight. & pilot my report an airplane and autopilot aa satis- 
fackory, and then the next day the same pilot flying the sane 
airplane and autopilot may report the autopilot as entirely 
msatisfactory, The autopilots are not consistent and require 
calibration after S0% of all flights. 


The recent Service Bulletin to improve the pitch trim servo did not 
®fin* the trouble, The service bulletin served only to mke the 
installation less dangerous. 


Even though the mach sensor helps the pitch trim of the autopilot, 
it too is inconsistent. 


In some cases the autopilot would not stabilise in the early part 
of the flight but would improve after 2 or 3 hours of flight and 
would perform with near perfection for the remainder of the flight. 
On subse,uent flights, the equipment would usually be erratic. 


The following U.R.'s have been examined and the complaints and basic causes 
will be investigated. 
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~ Reason for Proposal Pea oer ect we 


” By . 
‘9804.02 
Serial 


58=588 


58—835 


3/26/58 


5/23/58 


5/29/58 


6/17/58 


6/18/58 


1/23/58 
7/23/58 
Af1/58 


4/18/58 


4/18/58 


3/26/58 


3/26/58 


5/8/58 


4/30/58 


DESCRIPTION 


COMPLAINE 


a ~ Gyro Control Yaw signal appeared 


Amplifier « Gyro 
Control 2007 


Control Amplifier 


Control Amplifier 


Control Amplifier 


Control Amplifier 
Control Amplifier 
Flight Controller 
Flight Controller 
Flight Controller 
Flight Controller 
26eK6 
Flight Controller 
27065 


Flight Controller 
27021 


Trim Control 


with no yaw 
displacement, 


Would not fly level. 
Ship went Nose UP 
or Hose DOW 


Could not keep wings 
level ~ not enough 
roll trin. 


Turn Enob « 
inoperative. 


During P.E. 
inspection. Goes 
hard over in roll. 


Goes hard over in 
roll, 


Would not hold 
heading. 


AP. would not stay 
engaged in "OM 
position. 


No FITOH 
synchronisation, 


&.P. would not 
ONZALS 


No signal fron 


piteh command knob. — 


Wo pitch 
synchronization. 


No pitch 
synchronization. 


datomatic trin 
FURS BWaye 


SAUSE 
Potentiometer 
RLOL, R104 & 

R107 not grounded. 
R115 was not 
installed. 


Defective 
vertical gyro. 


Internal 
fedilure AP e 
conte ampe 


Defective turn 
motor. 


Defective 
control AoP. 
amps 


Defective roll 
control followup. 


Defective control 
AeP. & Gyro. 


Unknown 


Unknown 
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58=70 


582 52 


5b=36 


5Beu,53 


6/20/58 Trim Control During Bench Gheck Unknow 
2681 sticking Kl02 Relay 

was found. 

5/29/58 Trim Control During Bench Check, Unknow 

10015 Down Trim Relay 

stuch in open position. 

2/1/58 Trim Control Caused elevator trim Up Trim Relay 
tab to drive full sticking. 
Mose UP. A.P. engaged 
4, times ~ each tine 
full Nose UP trim. 

5/5/58 Control Mech Sensor Mach Sensor Unknow 

inoperative. 

3/7/56 Mech Controller Mach Sensor had no —-—- Found to be 

affect in flight. completely dead. 

3/28/58 Mach Amplifier AeP. could not be Unknown 

engaged. Mach amp 
caused A.F. 2 amp 
"A" phase fuse blow, 

4/4/58  Yertdoal Gyro Hard over in roll. Vertical gyro 
would not fully 
erect. 

2/13/58 Rate Gyro Adroraft pitches Rate Gyro was 

with AP. engaged. leaking fiuid 
badly. Needs 
better sealing 
methods. 

4/3/58 Rate Gyro Gause sircraft to Pitch rate gyro 

oscillate in pitch completely 
axis ~ oscillation inoperative. 
large and alow. 

4/4/58 Rate Gyro Low output. Made Faulty motor. 


excessive noise. 


2/12/58 Followup Rate and Stator Shaft of 
Displacement. follow-up would not 
rotate freely. 


Approved For Release 2002/06/13 : CIA-RDP81B00878R000600010069-5 


Page 2 


00200 


30300 


140:06 


Unke 


22:00 


220800 


Unk. 


371875 
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daze 


4/4/58 
4/o'38 


8/6/57 
8/25/57 
1/2/58 
2/10/58 
6/17/58 


6/17/58 


4/21/58 


DESCRIPTION 


Control = Followup 
Control ~ Follow-up 


Control = Follow-up 
Control = Follow-up 
Contrel ~ Followup 
Control = Follow-up 
Ce2 Transmitter 
Motor and Drive 
decently 


Anplifier Altitude 
Cont. 


LOMPELINE 


Oscillation in roll 
axis in both faired 
and gust. 


Intermittent low 
output, 


left rele 


Teo sensitive. 
Os clilletesa ° 


Inoperative. 

Hard over in roll 
axis gust position. 
Compass off 5° e XS 


and EW adjust. screws 


would not correct 
error. 


Excessive noise from 
servo. 


Mach Sensor = 
inoperative. 


CAUSE 


Continuity checks 
OK. Oscillation 
was intermittent. 


Follow-up Rotor 
intermittently 


opens 
Open circuit 


1450D-1 output 
erratic, 


Open circuit 
in 1450B-1 


Open rotor, 


Defeotive 
C-2 Transnitter 


Defective motor 
and drive 
assembly. 


Internal 
fatlures. 
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